
Office 
repurposing 
to labs

 Post pandemic there is keen   
 interest in investing in life science assets,   
 often by repurposing office spaces. 

In the course of this article, we will 
look at the principal cost drivers 
behind a research facility construction 
project. The aim in doing so is to 
help understand the challenges and 
parameters that such projects face in 
delivering a high tech asset type.  
We will conclude with a cost model for a 
hypothetical project for converting office 
space into life science research space.

Big Data Institute, 
University of Oxford
The Big Data Institute is an 
international centre of excellence 
for the analysis of very large and 
complex biomedical data sets.



Background
Life sciences is a key component to the wider 
science and technology sector, or knowledge 
economy, and is composed predominantly 
of 3 components: pharmaceuticals, 
biotechnology and medical technology. 

As a sector it is poised for significant expansion and 
investment propelled by non cyclical fundamentals. 
Some of humanity’s biggest challenges such as 
pandemics, aging populations, cancer, and microbial 
resistance pay no heed to the business cycle.

Pre pandemic, the Global Life Science market was 
expected to reach $1.2tn, with a global spend of 
$177bn spend on R&D. Trends included a shift 
towards big data and predictive analytics to 
increase the efficacy of R&D spending. Closer to 
home, the UK boasts 4 of the top 10 Universities 
globally, giving it an outstanding base of academic 
research and talent – no better exemplified 
than in the COVID Vaccine development. 

The UK has a well-established STEM Market. 
UK pharma sales were increasing by 5.7% 
per annum, with research trends including 
age and obesity related diseases.
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Developments in other research fields 
such as AI, robotics and automation were 
already enabling novel forms of life science 
research. Some of these trends have 
only been exacerbated by the pandemic, 
such as the tendency in life sciences for 
researchers to spend less time in traditional 
wet lab environments and more time in 
desk-based, dry lab environments. 

Collaborative spaces for collective discussion 
and cross fertilisation are also essential 
components of a life science building and were 
already “basic hygiene” for life science spaces 
(social distancing measures notwithstanding!). 
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Tinbergen Building, University of Oxford
This £23m redevelopment includes a new 
extension to provide an integrated and inter-
disciplinary undergraduate teaching hub 
along with highly specified chemistry teaching 
laboratories for over 200 students and staff.

There were already many moving parts to 
the evolution of the laboratory before the 
pandemic, with researchers particularly 
keen to work across different disciplines. 

To integrate all these cogs, researchers 
need spaces that are flexible with 
the ability to accommodate different 
forms of research, different types of 
science and different disciplines.

Spaces also need to be able to adapt to 
increasing automation of basic processes, 
meaning researchers will spend more time 
interpreting and reviewing data from research 
processes in write up/ dry lab environments. 

Overall the UK Life Science industry employs over 
124,000 people in 2,240 businesses and turns 
over £55.1bn. On top of this, the UK government 
is pledging to support the sector with a promise 
to invest 2.4% of GDP in R&D by 2027, as well as 
loosening rules around pension fund investments 
to increase capital flows into the sector. 

 The UK boasts 4 out of the top 10 universities globally, giving    
 it  an outstanding base of academic research and talent. 



Cost Model Assumptions – where do we start?

 With such a dynamic sector context, where    
 should any attempt at a cost model start?   

When repurposing built assets to 
accommodate life sciences, it is best to 
consider the fundamental drivers of any life 
science asset, then consider how these can 
be addressed within the project response. 

Of the many particular challenges 
which must be considered, there 
are 4 critical components:

1 
SPATIAL 
COMPOSITION

2
BUILDING 
STRUCTURE 
& FRAME

3
RESEARCH 
INFRASTRUCTURE

4
SPATIAL FIT

What proportional split 
of technical wet lab, 
dry lab and write up 
space will the building 
provide overall?

What parameters will 
the existing building 
provide in relation to 
vibration control?

What level of building 
services infrastructure 
will the building provide 
to facilitate different 
research typologies?  

From an operational 
point of view, will 
the building support 
research throughout 
with lifting provision 
and access to daylight 
and amenities?

How will the building 
accommodate the 
potential of additional 
servicing required for 
laboratory spaces 
both horizontally 
and vertically? 

Will there be enough 
space for flexible 
mix of wet lab space, 
dry lab spaces and 
write up space? 

Innovation Building, University of Oxford
The building houses four floors of laboratory 
space and is home to the new Oxford BioEscalator, 
which is a hub for the commercialisation of 
bioscience and medical research. It also provides 
accommodation for pharmaceutical research 
company Novo Nordisk, a world leader in the 
diagnosis, prevention and treatment of diabetes.



When this space is developed speculatively, 
these proportions are unknown. Assumptions 
must therefore be based on expertise and 
data. To inform this, we have undertaken an 
analysis of a sample group of life science 
projects delivered by CPC. This establishes 
that, while there are considerable variables 
in the different proportions of space, an 
average can be extracted of just over 
35% of wet lab space (as a percentage 
of net internal floor area). The remaining 
proportions as an average are then 
distributed across the remaining floor area. 

In order to produce our cost 
model for repurposing an 
office building into a life 
sciences building, each 
of these key components 
is considered:

1. SPATIAL COMPOSITION

A crucial driver of any laboratory building in terms 
of cost, spatial efficiency and speed of build is the 
proportions of wet lab, dry lab and write up space. 
CPC’s benchmark data across a range of science 
projects is captured in the following 6 categories: 

Dry lab spaces
Similar to offices but seen as lab 
spaces by researchers. May have 
specialist requirements such as 
additional power/data

Wet lab spaces
Wet lab primary research space including 
communal equipment (e.g. fume cupboards 
or microbiological safety cabinets (MSC)) 
lab coat storage and hand and eye wash 
areas. Also includes freezer rooms, tissue 
culture rooms and glasswash / autoclave

Social spaces
Café and breakout 
spaces. Common 
to include shared 
social space in 
incubator type space

Circulation space
Circulation space 
adjacent to the 
room/area in 
question. Note part 
of NIA but not NUA. 
Does not include 
containment lobbies

Office/ 
Write up spaces
Office spaces

Specialist spaces
Areas which are 
specialist in nature 
– BSU, MRI suites, 
greenhouses

It is clearly evident that the greater the 
amount of wet lab, dry lab and specialist 
research space a building contains 
the more expensive it will be.

The building also becomes more inefficient 
and may require increasing amounts of 
vibration control and structural alterations, 
as well as being more costly to run. The 
proportions of space allocation therefore 
matter when considering our cost model. 

Often on research projects, the amount 
of primary research space is driven by 
the end users, as it needs to be tailored to 
the number of researchers and the type 
of research that is to be undertaken. 

This process starts very early in the design 
process, often starting by looking at the lab 
layout in modules, then using net to gross 
factors to determine the overall size of the 
building to accommodate the research. 

In overall terms, the building’s net to gross ratio 
is assumed to be circa 65%. It is worth noting 
that CPC’s benchmarking suggests a lower 
average of 60%. However, the data set includes 
some buildings with specialist spaces such as 
Biological Support Units (BSU) or MRI suites. If 
these projects are omitted from the data range, 
the average net to gross ratio increases to 65%. 

The other key driver is the level of containment 
the laboratory requires. Containment levels 
of laboratories are divided into 4 categories 
based on the risks associated with the 
pathogens being handled in the laboratory. 
Laboratories built to containment level 3 
and 4 require more space as well as being 
more heavily regulated. We are going to 
assume that our building provides no more 
than containment level 2 wet lab spaces. 

35%
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OF WET LAB*



2. BUILDING STRUCTURE 

Most laboratory buildings are constructed with a concrete frame as this is 
the easiest way to achieve the vibration control most life science laboratories 
require. This also provides a clean flat slab which leaves a space that 
enables efficient incorporation of the all-important building services. 

Some labs are delivered using a steel 
frame, but this is less common and 
a less effective solution for servicing 
as well as vibration control. 

Our base assumption for the frame is going 
to be that the building we are refurbishing 
has a concrete frame. The existing structural 
grid is also important. The floor plate 
below is a “typical” CL2 laboratory. 

This provides a 6.6 x 6.6 or 9 x 6.6 metres 
structural grid. Generally the slabs would be 
300-350mm thick and in conjunction with the 
structural grid, this provides the requisite level 
of vibration control for the laboratory area.

There are some types of lab equipment 
which will require more than this (an extreme 
comparison is that an MRI requires floor 
loadings of approximately 20kN/m2!). 

In order to account for this in the cost model, 
we are going to assume a 20% area of slab 
reinforcement and thickening to account for 
the potential increased loadings any tenant 
might need for research specific equipment. 

In terms of floor plate layout, a central 
core type building is not ideal, but can be 
adapted. A robustly sized goods lift is vital, 
providing a means of getting large and 
heavy equipment and laboratory furniture 
into and out of the building. It should also 
have dual entry and a spacious secure 
lobby. If built-in fume or MSC extract is 
required by the tenant, additional risers will 
need to be included within the floor plate. 

Note that if the building has lower floor 
heights than the 4 metres assumed this 
will place limits on the type of research 
undertaken, probably dictating a recirc 
solution with HEPA filtered MSCs.



3. RESEARCH INFRASTRUCTURE 

The biggest MEP challenge with wet labs 
is the delivery of fresh air into the spaces 
and extracting it out again, as the air cannot 
be recirculated through the building.

Small power to wet labs is generally 
more than double that of a BCO spec 
office, at around 50-60 watts per square 
metre of space (compare this to a BCO 
25 watts per square metre requirement). 
Often individual laboratory zones also 
have their own distribution boards and 
circuitry to account for further flexibility 
and ease of reconfiguration. Dry 
laboratories can be even more power 
hungry, requiring in excess of as 100 
watts per square metre of space. The 
heat from this equipment requires larger 
HVAC systems, also increasing the 
requirement from electrical power. Overall 
this again means greater space taken 
up by electrical systems in the risers. 

To provide adequate containment and to 
dilute contaminants, a typical wet lab requires 
6 air changes per hour of outdoor air. 

This requires larger ducts in practice and much 
more air handling plant than a conventional 
BCO specified office (as well as more BMS 
points). This means a greater amount of 
space is taken up by wet lab plant. 

In terms of resilience, we are going to 
assume a standby generator is provided for 
part of the laboratory load, but not a UPS, 
which cannot be sized without knowing 
what research equipment is needed.

Drainage points are required at the end of 
each bench and for the safety stations. There 
is generally a separate system installed in the 
building for lab drainage, which runs vertically 
down inside the building. Often this is drained 
directly into a manhole, where a sampling 
point can be installed prior to it mixing with 
the grey water drained from the building. 
This provides sufficient dilution to allow 
it to be discharged directly into the main 
sewer. Sometimes a separate treatment 
tank is required, where more harmful 
chemicals or pathogens are treated before 
being pumped into the main sewer. 

100W
PER SQUARE 

METRE OF SPACE

DRY LABS NEED 
AT LEAST

For the purposes of our model, we will assume 
that a separate lab drainage system is drained 
directly into the manhole, diluted with grey 
water and discharged into the main sewer. 

Finally, a decision must be made on what lab 
gases and specialised water systems will 
be provided. These will typically be centrally 
supplied CO2, nitrogen, compressed air, and 
vacuum, with any further gases provided 
separately by the tenant if required. 

These specific research infrastructure costs are 
included within the fit out costs of the model. 

National Satellite Test Facility,  
Harwell Science & Innovation Campus
The NSTF will provide a world 
class set of co-located facilities for 
satellite test capabilities at a single 
location at Rutherford Appleton 
Laboratory at Harwell Campus. 



4. SPATIAL FIT 

We have already established that we are 
going to assume that the building can 
deliver a net to gross ratio of 65%, with the 
basebuild MEP infrastructure provided on the 
basis of the above spatial apportionment. 

The other critical part of the spatial fit is slab 
to slab heights and flat slab to maximise 
available space for distribution. These are 
important as there are a large amount of 
services to fit within the services zone of 
the building, beneath the structural slab. 

A review of our dataset of 14 lab projects 
suggests that most laboratory buildings 
are between 4 and 4.5 metres. 

It is possible to achieve less – in the 
US slim profile ventilation systems are 
helping to overcome challenges with more 
constrained floor to floor heights and may 
also help to provide future flexibility. 

4 metres is optimum for good 
mechanical distribution through a 
lab space. Therefore we are going 
to assume that 4 metres slab to 
slab is achieved by the building. 

Summary
The key assumptions about the space we are 
repurposing can be summarised as:

1. Spatial Proportions

 Net to gross – a 65% net to gross ratio is achieved 
with 35% of the NIA being primary wet lab space.

2. Building Structure

 The building is assumed to have a central core, 
with a 6.6x9 metre grid and 300mm flat slabs. 
Thickened slabs and soft spots will be provided. 

3. Research Infrastructure

 On top of providing mechanical and electrical 
infrastructure to serve our wet and dry labs, the 
building will operate on the assumption that 
lab gases are provided but not specially treated 
water or specialist drainage treatment. 

4. Spatial Fit

 The building is assumed to have slab 
to slab heights of 4 metres. 

Below:

Biochemistry Phase II, 
University of Oxford
Biochemistry Phase II is proposed 
to house cross divisional 
interdisciplinary research drawn 
from the Medical Sciences 
division and the Maths, Physics 
and Life Science division and 
their respective departments. 
The new £97m, 12,000m2 
building will provide a mix of 
high quality applied research 
facilities, containment level two 
laboratories, offices, write up 
spaces, specialist equipment 
rooms and support facilities.

Basebuild considerations
With these key assumptions 
in mind, let us turn to 
the cost model. 



Cost Model 

 The cost model starts from the assumption that the landlord     
 will repurpose the building speculatively so that it is suitable  
 for a future research tenant. The nature of the research is unknown    
 and the building will provide a maximum containment level of CL2.  

Scope Floor Areas

Refurbishment to shell and core within the confines of the existing building 
including replacement of main plant, plus the following specific changes:

• New goods and person lifts
• New glazing to façades
• Refurbishment of atrium space
• Provision of additional tenant riser space
• New loading bays and entrance doors
• Fire protection remedial works
• Atrium glazing and roof + frame and upstand
• Window cleaning eye bolts
• Basement cycle store and showers

• Making good staircase, new 
handrails and balustrades

• Part refurbishment/ part new roof
• New refurbished lift lobbies
• New entrance doors
• Clean/ minor repairs to remaining façade
• Services Strategy – lab enabled shell and core
• Blinds to atrium and façade
• Demolish WC cores and replace
• Nominal structural intervention works

Building Floor
• Based on rectilinear building form
• Assumes 250m2 atrium 

with base at ground floor
• Central core provision
• Floor areas are defined as per 

the RICS Code of Measuring 
Practice 6th edition

Notional Brief
• Based on assumed percentages 

of space use as per section 2
• Social space based on small 

retail area provided by landlord 
and fitted out by retailer

• Circulation space relates 
to corridors/ circulation 
within the tenants’ areas

Current 
Areas

Total Net 
Internal m2

Total Gross 
Internal m2

Net:Gross 
(LG to 6th)

Basement 100 500 20%

Ground 1,056 2,200 48%

1 1,405 1,925 73%

2 1,405 1,925 73%

3 1,405 1,925 73%

4 1,405 1,925 73%

TOTAL m2 6,777 10,400 65%

TOTAL ft2 72,947 111,945 65%

Areas Total Net Internal m2

Wet lab 2,372

Dry lab 1,694

Write up 2,033

Social space 271

Circulation 407

TOTAL m2 6,777

TOTAL ft2 72,947

Floor Plate Elevation

4th

3rd

2nd

1st

Ground

Basement

Core

The model is based on a 
hypothetical existing building, 
priced at current day (1Q 
2021) inner London prices, 
to the following parameters: 

• 5 Storeys, 4 above ground, 1 below ground,  
mid 90s construction

• 10,400m2 GIFA 
• Life expired central plant
• In-situ concrete frame 
• Central core with 3nr lifts 
• Slab to slab heights of 4 metres on upper floors 



The cost model is broken down into 
the following components: 

1. Demolition and soft strip
Assuming a soft strip of the building 
back to shell. No allowance for 
contaminants is included. 

2. Shell and Core refurbishment
Including work to all core areas, including 
the provision of ground floor retail/ café 
space. A notional allowance for external 
works and utilities is included also.

3. Fit out
Indicative costs are included for the 
building, as an option, based on the 
above composition of space.

4. Further options
Recladding of building (note reglazing 
is already included in the shell and 
core refurbishment, therefore this 
represents the “extra over” cost), 
potential loading/ vibration response 
factor (VRF) improvement works, 
enhanced sustainability target from 
BREEAM Excellent to net zero carbon 
(NZC) standard – e.g. Passivhaus. 

Note on the landlord contributions

Often it is common for a landlord contribution 
to the cost of the tenant’s fit out to be provided 
in the same way as a commercial office. This 
is sometimes based on the cost of installing 
horizontal MEP, a metal ceiling and heavy 
duty vinyl floor finishes. These assumptions 
are used to calculate costs, but these items 
are not physically installed by the landlord.

Costs are apportioned across each of these 
components. The model includes complete 
replacement of the building services to 
provide a “lab enabled shell and core”. This 
means that additional central plant required 
to service wet and dry laboratory space is 
included within the shell and core costs, 
with all horizontal MEP installations from 
the riser included within the fit out costs. 

Key Risks

• Extent of asbestos removal
• Tenant upgrades
• Floor heights
• Levels/ revised entrance / external layout etc
• Structural enhancements / investigations
• Rights of light
• Areas and N:G efficiency
• Basebuild adaptions
• Agreement of lab equipment provision.

Key Assumptions

• Total vacant possession at start on site
• Existing electrical, water and gas 

services connections retained and 
require only minor reinforcement

• No allowance for specialist areas, 
such as MRI suites or BSU

• There is no requirement for 
asbestos removal

• Prices assume 1Q 2021
• Structural strengthening is 

included as an option
• The costs are based on a D&B 

procurement strategy.

Costs

Floor Area ft2 £/ft2 £ £ Total

Demolition and Soft Strip   

Asbestos removal – allowance     Excluded

Soft strip including services GIA 111,945 4.0 447,778

Sub-total GIA 111,945 4.0 447,778 450,000

Shell & Core            

Shell and Core GIA 111,945 178.93 20,030,000

Incoming utilities allowance     250,000

External works allowance     150,000

Sub-total GIA  111,945 182.5 20,430,000 20,430,000

Total GIA 111,945 186.5 20,880,000

Fit out costs            

Wet labs NIA  25,531 330.0 8,425,373  

Dry labs NIA  18,237 180.0 3,282,613  

Write up space NIA  21,884 125.0 2,735,715  

Circulation NIA  2,918 50.0 145,894  

Social space NIA  4,377 150.0 656,523  

Sub-total NIA  72,947 209.0 15,246,117 15,250,000

Total Including Fit Out GIA 111,945 322.7 36,130,000

Cost Options

Façade replacement GIA 111,945 53.6 6,000,000

VRF GIA 111,945 4.0 500,000

NZC GIA 111,945 48.4 5,420,000



Total Construction Cost – Graphically Split

Shell and Core Cost – Elemental Split

Shell and 
Core Cost %

4%
Internal Finishes

32%
Superstructure

14%
On Costs

44%
Services

6%
Fittings and 
Furniture

Other considerations

Site Selection
Site selection of the building is another 
important consideration. As well as 
comparing against the structural 
considerations we have outlined, it is also 
important to consider the overall capacity 
of existing utilities – particularly in terms 
of electrical capacity and drainage, but 
also increasing broadband and comms. 

Ease of servicing and deliveries are also 
important, as well as planning if external 
ductwork, riser shafts or rooftop plant are 
envisaged. The height of adjoining buildings 
is also a consideration for discharge of 
fume extraction. Finally, the consideration 
of location is essential. Proximity to 
similar facilities, such as other research 
buildings, hospitals or universities is an 
advantage, but again beyond our scope 
here for broader discussion on this point. 

Flexibility
Scientific research is constantly changing 
in response to new technologies and 
methodologies. Any speculative laboratory 
development should consider ways the 
building could be adapted in the future to 
suit the evolving nature of research. 

However, where flexibility is concerned it is 
possible to have too much of a good thing, 
and schemes can end up second guessing 
how research methods might evolve. Schemes 
need to consider inexpensive smart detailing 
and intelligent assumptions to find the right 
balance between cost and adaptability. 

Sustainability 
Sustainability is becoming an integral 
part of the construction of any building 
and it is a subject deserving of a paper 
in its own right. Notwithstanding the 
obvious global imperatives, sustainability 
is important for two reasons

1. The importance of green credentials 
to many prospective tenants and; 

2. On a more basic level the overall running 
costs of the building, with laboratories 
being energy intensive built assets. 

Our benchmarks for capital cost uplifts for net 
zero carbon buildings is between 10-15%. 

We have suggested our theoretical building 
might be at the top end of the range, with 
the money spent on not only improving air 
tightness and thermal performance of the 
façade, but also drastically reducing the 
use of fossil fuels, to heat the building. 

This means turning instead to electrically 
powered technologies such as air source heat 
pumps, and reducing energy consumption in 
the wet lab areas by increasing the amount 
of controls on the air conditioning and extract 
systems – already installed to fine tolerances. 
Demand driven ventilation monitoring 
systems can reduce energy use for 
sustainability but come with a capital cost. 

Total Cost %
57%
Shell & Core

1%
Demolition 
and Soft Strip

42%
Fit out
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 Ultimately, the opportunity to deliver on either of   
 these more strategic opportunities will be constrained by   
 the building itself, which must first be made to work hard to    
 deliver a more high tech, highly serviced asset aimed at    
 making a constructive contribution for the future of UK Plc    
 and more broadly the global challenges of the 21st century.   
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